Genetic factors influence ethanol-induced uroporphyria in Hfe(-/-) mice.
Two major risk factors for porphyria cutanea tarda (PCT) are alcohol consumption and homozygosity for the C282Y mutation in the hereditary hemochromatosis gene (HFE). We recently described an animal model for alcohol-induced uroporphyria, using Hfe(-/-) mice. In the present study we show that this effect is dependent on genetic background and ethanol dose. In the 129S6/SvEvTac (129) strain, treatment with 15% ethanol in the drinking water for 6.5 months produced an accumulation of hepatic uroporphyrin (URO) 4-fold higher than that observed with 10% ethanol, a 90% decrease in uroporphyrinogen decarboxylase activity (UROD), and further increased the activities of hepatic 5-aminolevulinate synthase (ALAS) and CYP1A2. Hepatic nonheme iron (NHFe) and hepatocyte iron staining were not further increased by 15% compared to 10% ethanol. Treatment of C57BL/6 Hfe(-/-) mice with 15% ethanol for 6.5 months did not increase hepatic URO. Although NHFe was increased by ethanol, the resulting level was only half that of ethanol-treated 129 Hfe(-/-) mice. ALAS induction was similar in both Hfe(-/-) strains. In wild-type 129 mice treated with ethanol for 6 to 7 months, administration of iron dextran increased hepatic URO accumulation and decreased UROD activity. In conclusion, this study demonstrates a strong effect of genetic background on ethanol-induced uroporphyria, which is probably due to a greater effect of ethanol on iron metabolism in the susceptible strain.